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(57 ABSTRACT 
A gas spring comprising a cylinder having a closed end 
and an open end with the rod of a piston projecting into 
the cylinder through the open end and a sealing assem 
bly surrounding the rod adjacent the open end of the 
cylinder and normally sealing the interior of the cylin 
der from the surrounding atmosphere. The sealing as 
sembly includes an annular resilient sealing member 
having surfaces which are in sealing engagement with 
the rod and the inner wall of the cylinder and a plurality 
of protuberances are formed on the inner wall of the 
cylinder and are located inwardly of the normal posi 
tion of the sealing member. When the open end of the 
cylinder is placed in communication with a gas under 
pressure, the gas moves the sealing member into en 
gagement with the protuberances so that openings are 
'formed between the member and the inner wall of the 
cylinder and the gas flows into the cylinder through 
these openings. When the pressure source is removed, 
the pressurized gas in the cylinder forces the sealing 
member back to its normal position and, in this position, 
the member seals the interior of the cylinder from the 
outside. 

6 Claims, 4 Drawing Figures 
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1. 

GAS SPRING AND METHOD OF FELLING THE 
SAME 

BACKGROUND OF THE INVENTION 

This invention relates to a gas spring of the type 
comprising a cylinder which is closed at one end and 
open at the other and having a piston slidable in the 
cylinder and connected to a rod which projects into the 
cylinder through the open end thereof. The open end of 
the cylinder is sealed by a sealing assembly including an 
annular flexible member which normally is in sealing 
engagement with the rod and with the inner wall of the 
cylinder. In the cylinder is a quantity of oil and a gas 
under pressure. 

SUMMARY OF THE INVENTION 

The general object of the invention is to provide a 
new and improved gas spring which may be filled with 
gas under pressure simply by placing the open end of 
the cylinder in communication with a source of pressur 
ized gas. 
A more detailed object is to achieve the foregoing by 

providing the inner wall of the cylinder with at least 
one protuberance which is spaced inwardly from the 
normal position of the sealing member and which, when 
gas under pressure is admitted into the cylinder through 
its open end, is engaged by the sealing member so that 
the latter is flexed to provide openings between the 
member and the inner wall on either side of the protu 
berance and gas flows past the sealing member and into 
the cylinder. 
The invention also resides in the novel method of 

filling a gas spring. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross-sectional view of a gas 
spring embodying my invention. 

FIG. 2 is a sectional view taken along the line 2-2 in 
FIG, 1. 
FIG. 3 is an enlarged fragmentary sectional view 

similar to FIG. 1 but showing the parts in a moved 
position and illustrating the use of a source of gas under 
pressure. 
FIG. 4 is a sectional view taken along the line 4-4 in 

FIG. 3. 

DETALEED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the drawings for purposes of illustration, 
the invention is embodied in a gas spring of the type 
conventionally used to hold open a deck lid, a hatch 
back or the like of an automotive vehicle. The gas 
spring includes an elongated hollow cylinder 10 closed 
at one end by a cover 11 welded to the cylinder and 
supporting a bracket 12 which serves as a connection 
for one end of the spring. The opposite end of the cylin 
der is open as indicated at 13 and an elongated rod 14 
coaxial with the cylinder projects through this open end 
and into the cylinder. On its inner end, the rod supports 
a piston assembly 15 which is slidable in the cylinder 
and may be of any conventional construction such as 
shown in Skubal U.S. Pat. No. 4,108,423. A bracket 16 
formed integrally on the outer end of the rod constitutes 
the connection for the other end of the gas spring. 
An inturned flange 17 on the lower end of the cylin 

der 10 supports a sealing assembly 18 through which the 
rod 14 projects and which seals the open end of the 
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cylinder. As is customary in gas springs, the interior of 
the cylinder contains a quantity of oil and a gas under 
pressure, the gas usually being an inert gas such as nitro 
gen. Herein, the sealing assembly comprises a washer 19 
normally abutting the flange 17, a rigid metallic annulus 
or cylinder 20 resting on the washer and an annular 
flexible and resilient sealing member 21 supported on 
the cylinder 20. The sealing member 21 may be made of 
a material such as rubber and includes an inner annular 
surface 22 which is in sealing engagement with the rod 
14 around the entire circumference thereof. An outer 
annular surface 23 formed on the sealing member en 
gages the inner wall 24 of the cylinder 10 around the 
entire circumference of the wall thereby sealing the 
interior of the cylinder from the atmosphere while per 
mitting the rod 14 to slide in the assembly 18 as the 
piston assembly 15 moves back and forth in the cylin 
der. 

In accordance with the present invention, the gas 
spring is constructed and arranged in a novel manner so 
that the cylinder 10 may be filled with a gas under 
pressure by simply placing the open end 13 in communi 
cation with a source 25 (FIG. 3) of pressurized gas and, 
when the source is moved out of communication with 
the open end, the sealing assembly 18 automatically is 
operable to prevent escape of gas from the interior of 
the cylinder. To this end, one or more protuberances 26 
are formed on the inner wall 24 of the cylinder inwardly 
of the normal position of the sealing assembly and, 
when the open end 13 is connected to the pressure 
source 25, the sealing member 21 moves axially in 
wardly and into engagement with the protuberance to 
form openings 27 (FIG. 4) between the member 21 and 
the wall 24 so that gas from the source flows through 
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the openings and into the cylinder. When the pressure 
source is disconnected, the pressure of the gas in the 
cylinder forces the sealing assembly back to the open 
end so that the sealing member no longer engages the 
protuberance and is in sealing engagement with the wall 
24. The invention also resides in the novel method of 
filling the cylinder. 

In the present instance, there are four protuberances 
26 formed as indentations in the cylinder 10 and equally 
spaced around the latter, the indentations being gener 
ally round or semi-spherical in shape. The sealing mem 
ber or ring 21 is U-shaped in cross-section to provide 
inner and outer cylindrical legs or flanges 28 and 29. 
The surface 22 which engages the rod 14 is formed on 
the inner side of the flange 28 and the outer surface 23 
is on the outside of the flange 29. While the pressure 
source 25 may take various forms such as a chamber 
which is filled with pressurized nitrogen and in which 
the gas spring is placed for filling, it is shown herein as 
a tank filled with nitrogen and having an outlet 30 sur 
rounded by a seal ring 31. The latter is sized to abut the 
flange 17 at the rod end of the cylinder 10 to seal the 
connection between the outlet 31 and the open end 13 of 
the cylinder. The outlet of the tank 25 may be con 
trolled by any suitable valving (not shown) for starting 
and stopping the flow of nitrogen out of the tank 
through the outlet. 
With the foregoing arrangement, the desired quantity 

of oil is placed in the cylinder 10 as the gas spring is 
assembled and the parts are placed in their normal posi 
tion as shown in FIG. 1 with the washer 19 abutting the 
flange 17 of the cylinder, the metal cylinder 20 resting 
on the washer, and the sealing ring 21 seated on the 
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metal cylinder. In this condition, the ring 21 is spaced 
from the indentations 26 so that surfaces 22 and 23 are 
respectively in full sealing engagement with the rod 14 
and the inner wall 24 of the cylinder. To fill the cylinder 
with nitrogen under pressure, the flange 17 on the cylin 
der is placed against the seal 31 on the tank 25 so that 
the tank outlet 30 communicates with the opening 13 in 
the rod end of the cylinder and pressurized nitrogen is 
permitted to flow from the tank through the outlet and 
the opening and into the adjacent end of the cylinder. 
The nitrogen first causes the sealing assembly 18 to slide 
axially on the rod away from the open end of the cylin 
der 10 and this brings the flange 29 on the sealing ring 
21 into engagement with the indentations 26 as illus 
trated in FIG. 3. Thus, as shown in FIG. 4, the portions 
of the flange 29 which engage the indentations are 
flexed radially inwardly and this leaves the openings 27 
between the flange and the inner wall 24 on both sides 
of each indentation. As a result, as indicated by the 
arrows in FIGS. 3 and 4, nitrogen from the tank 25 
flows into the cylinder, alongside the inner wall 24 at 
the outsides of the washer 19 and the metal cylinder 20 
and into the interior of the cylinder 10 through the 
openings 27. This flow is continued until the pressure of 
the nitrogen reaches a preselected level which may be 
any level customarily used in the gas spring art. 
When the preselected pressure level is reached, the 

tank 25 is disconnected from the flange 17 whereby the 
washer 19 is exposed to atmospheric pressure which is 
considerably less than the pressure of the nitrogen 
within the cylinder 10. As a result, the pressure within 
the cylinder forces the sealing assembly 18 back to its 
normal position against the flange 17 and, in this posi 
tion, the surface 23 on the flange 29 of the sealing ring 
21 no longer engages the indentations 26 and is in full 
sealing engagement with the inner wall 24 around the 
entire circumference thereof. The effectiveness of the 
sealing ring 21 is enhanced by the provision of the 
flanges 28 and 29 which leaves an annular space 32 
between the flanges whereby the pressurized gas in the 
cylinder exerts radial forces on the flanges to hold the 
surfaces 22 and 23 firmly in engagement with the rod 14 
and the wall 24 respectively. 

I claim: 
1. A gas spring comprising, an elongated hollow 

cylinder having a closed end and an open end, a piston 
disposed within said cylinder, an elongated rod coaxial 
with said cylinder with a portion projecting into the 
cylinder through said open end and connected to said 
piston, at least one protuberance formed on the inner 
wall of said cylinder and spaced from said open end, an 
annular sealing member made of a flexible material and 
encircling said rod, said member normally being dis 
posed between said protuberance and said open end, a 
first annular surface formed on said member and engag 
ing said rod around its complete circumference thereby 
to form a seal between the member and the rod, and a 
second annular surface formed on said member and 
normally engaging the inner wall of said cylinder 
around the entire circumference thereof thereby to 
form a seal between the member and said wall, said 
member being operable when said open end communi 
cates with a source of gas under pressure to move axi 
ally into engagement with said protuberance and form 
ing openings between said second surface and said inner 
wall adjacent said protuberance whereby gas may flow 
through said openings and into the interior of said cylin 
der, the gas within said cylinder being operable when 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
said source is removed from said open end to move said 
member toward the open end and out of engagement 
with said protuberance whereby said member seals the 
interior of said cylinder from said open end. 

2. A gas spring as defined in claim 1 in which a plural 
ity of protuberances are formed on said inner wall and 
are equally spaced around the wall and in which open 
ings are formed adjacent each of said protuberances 
when the latter are engaged by said sealing member. 

3. A gas spring as defined in claim 2 in which said 
protuberances are indentations in said cylinder. 

4. A gas spring as defined in claim 1 in which said 
sealing member includes an integral generally cylindri 
cal flange projecting axially from the periphery of said 
member and away from said open end and in which said 
second surface is formed on said flange. 

5. A gas spring comprising, an elongated hollow 
cylinder having a closed end and an open end, a piston 
disposed within said cylinder, an elongated rod coaxial 
with said cylinder with a portion projecting into the 
cylinder through said open end and connected to said 
piston, a plurality of protuberances formed on the inner 
wall of said cylinder and spaced from said open end, 
said protuberances being equally spaced around said 
inner wall, a sealing ring made of a flexible material and 
encircling said rod, said ring normally being disposed 
between said protuberances and said open end, inner 
and outer generally cylindrical flanges of flexible mate 
rial formed integrally with said ring and projecting 
axially away from said open end, a first annular surface 
formed on said inner flange and engaging said rod 
around its complete circumference thereby to form a 
seal between said ring and the rod, and a second annular 
surface formed on said outer flange and normally en 
gaging the inner wall of said cylinder around the entire 
circumference thereof thereby to form a seal between 
said ring and said wall, a rigid annulus disposed in said 
cylinder between said ring and said open end and sup 
porting said ring, said ring and said annulus being opera 
ble when said open end communicates with a source of 
gas under pressure to move axially and engage said 
outer flange with said protuberances thereby to form 
openings between said second surface and said inner 
wall adjacent said protuberances whereby gas may flow 
through said openings and into the interior of said cylin 
der, the gas within said cylinder being operable when 
said source is removed from said open end to move said 
ring and said annulus toward the open end and disen 
gage said outer flanges from said protuberances 
whereby said ring seals the interior of said cylinder 
from said open end. 

6. The method filling a gas spring with a gas under 
pressure wherein the gas spring comprises a cylinder 
open at one end and closed at the other end, a rod coax 
ial with and projecting into the cylinder through the 
open end thereof, an annular sealing member made of a 
flexible material and surrounding the rod to be normally 
in sealing engagement both with the rod and the inner 
wall of the cylinder, and at least one protuberance pro 
jecting inwardly from said inner wall on the side of said 
member opposite said open end, said method compris 
ing the steps of connecting the open end of said cylinder 
with a source of gas under pressure thereby to move 
said sealing member into engagement with said protu 
berance and move a portion of the member away from 
said inner wall to create an opening between said open 
end and the interior of the cylinder, retaining the con 
nection between said source and said open end to permit 
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gas to pass through opening until the gas within the 
cylinder reaches a preselected pressure, and thereafter 
disconnecting said open end from said source whereby 
the gas under pressure moves said sealing member 
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protuberance with the member 
with said inner wall 
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in sealing engagement 


